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(54) COOLER FOR SEMICONDUCTOR 

(57)Abstract: 

PURPOSE: To provide a highly reliable cooler for a semiconductor, which is excellent in 
heat conductivity and low-cost. 

CONSTITUTION: An insulating layer 10 is formed on an element base 1 1, and thereon a 
thyristor element 9 is mounted. The one side of a cooling block 2, where a heat pipe 3 
charged with a refrigerant is inserted, and the one side of an element base 1 1 are in 
contact with each other through a heat conductive grease 14. Moreover, a pipe 4, which 
constitutes the heat pipe 3, is bent halfway, and cooling fins 5 are provided on the side 
where it fronts on outside air. Hereby, water can be used for the refrigerant, and a low- 
priced heat pipe can be constituted, and also since the heat pipe is curved, it can be 
cooled effectively by the heat radiation by natural convection. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heating element unit which carried many heating elements The cooling block which was 
countered and formed in this heating element unit and enclosed the refrigerant with the interior It carries 
out that this heat pipe prepared the cooling fin in the side in which the refrigerant which enclosed the 
interior in the aforementioned cooling block was formed in possible [ a flow ], and this heat pipe extended 
by being the semiconductor cooling system equipped with the above, forming an electric insulation 
membrane layer in the front face of the element base of the aforementioned heating element unit, and 
forming the heat pipe which extended in slanting [ the slight side or slanting / slight ] to the 
aforementioned cooling block in the side in the aforementioned cooling block as the 

[Claim 2] The semiconductor cooling system according to claim 1 characterized by establishing a means to 
pinch heat-conduction grease between the aforementioned element base and the aforementioned cooling 
block, and to conclude the aforementioned element base and the aforementioned cooling block. 
[Claim 3] The semiconductor cooling system according to claim 2 characterized by establishing a minute 
slot at least in one side of the field where the aforementioned element base and the aforementioned 
cooling block counter. 

[Claim 4] It inserts in the cooling block which countered and prepared the end side of the pipe which 
enclosed the refrigerant in the heating element unit which carried many heating elements. Prepare a 
cooling fin in the other end side of this pipe, and the aforementioned pipe is bent so that the flow direction 
of the aforementioned refrigerant may change between the insertion section to the aforementioned cooling 
block of this pipe, and the aforementioned cooling-fin section. The semiconductor cooling system 
characterized by forming mostly the aforementioned cooling fin and the insertion section to the 
aforementioned cooling block of the aforementioned pipe in parallel. 

[Claim 5] The semiconductor cooling system according to claim 4 characterized by establishing a detailed 
slot in the internal surface of the pipe of the aforementioned heat pipe. 

[Claim 6] The semiconductor cooling system according to claim 1 or 4 characterized by arranging the 
aforementioned cooling block in the gravity direction two or more steps. 

[Claim 7] The semiconductor cooling system according to claim 1 or 4 characterized by having used as 
water the refrigerant enclosed in the aforementioned heat pipe, and carrying out to below the capacity of 
the enclosure section of the aforementioned refrigerant in which the amount of enclosure of this water was 
formed in the aforementioned cooling block. 

[Claim 8] The semiconductor cooling system according to claim 1 or 4 characterized by arranging a fan in 
the space which prepares a fan guide in the circumference of the condenser section of the aforementioned 
heat pipe, and is formed of this fan guide. 

[Claim 9] The semiconductor cooling system characterized by having arranged two or more thyristor 
elements in the front face of the element base prepared in the direction of a vertical plane, having 
concluded in layers the cooling block and this element base which form the heat sink of heat generated 
with this thyristor element through the insulating layer, having formed the heat pipe in the aforementioned 
cooling block, and preparing the condenser section of this heat pipe in the position between just beside 
from right above the aforementioned cooling block. 

[Claim 10] The semiconductor cooling system characterized by to form this heat pipe so that it may fall 
with gravity, after the refrigerant which arranged two or more thyristor elements in the front face of the 
element base prepared in the direction of a vertical plane, concluded in layers the cooling block and this 
element base which forms the heat sink of heat generated with this thyristor element through the 
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insulating layer, formed the heat pipe in the aforementioned cooling block, and enclosed in this heat pipe 
condenses with the condenser of this heat pipe. 

[Claim 1 1] The vehicle characterized by carrying the semiconductor cooling system of a publication in any 
1 term of claims 1, 4, 9, and 10. 

[Claim 12] The vehicle according to claim 1 1 characterized by preparing the aforementioned semiconductor 
cooling system in the body lower part of the aforementioned vehicle mostly at the symmetry. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a semiconductor cooling system, and relates to a suitable 
semiconductor cooling system to cool generation of heat of the thyristor element of a vehicle by which 
inverter control was carried out especially. 
[0002] 

[Description of the Prior Art] The cooling system of the thyristor of the conventional vehicles by which 
inverter control was carried out is described at JP,63-254754,A and JP,1-192148,A. As shown in drawing 
2 , the laminating of the thyristor 1 and the cooling block 2 which control an inverter is carried out by turns 
there, and a thyristor 1 and the cooling block 2 — an air space — minding — pushing — being the so- 
called — the pressure welding is carried out The thyristor 1 builds in the thyristor element and the copper 
post is installed in the field which touches the cooling block 2. 

[0003] On the other hand, the pipe 4 which constitutes a heat pipe 3 is inserted in the cooling block 2. The 
example in which three pipes 4 are inserted is shown in drawing 2 . Many cooling fins 5 are attached in the 
other end side of a pipe 4, and a condenser 8 is constituted. A refrigerant is enclosed in a pipe 4. The heat 
which generated heat with the thyristor element in a thyristor 1 heat-conducts the inside of a thyristor 1, 
and is told from the copper post of ends to the cooling block 2. In order to make good propagation of the 
heat to the cooling block 2 from a copper post, the pressure welding of both is carried out by the about 2- 
3t force. Chlorofluocarbon liquid, perphloro car BONTO liquid, etc. are used for the refrigerant in a pipe 4. 
[0004] If the cooling block 2 is heated, the refrigerant of a liquid will reach saturation temperature, will start 
boil, and will generate a refrigerant gas. The refrigerant gas which occurred flows the inside of a pipe 4 to 
the cooling-fin 5 side above drawingj! . It is cooled and a refrigerant gas condensate-izes here. Liquefied 
refrigerant liquid returns a pipe 4 to the lower part side of drawing 2 again. 

[0005] Air 7 is flowing and the outside of a cooling fin 5 is cooled by natural convection or the forced 
convection. In cooling by the free convection, a fan is not installed, but the convection current generates 
him in it according to the density-of-air difference produced by the temperature gradient of the air warmed 
by the cooling fin 5 and surrounding air 7. In the case of the forced convection, although not illustrated to 
drawing 2 , the fan etc. is installed, by it, the flow of air is generated compulsorily and heat transfer from a 
cooling fin 5 to air 7 is made good. 

[0006] At the time of the operation of an inverter, in order for the high current of the high voltage to flow 
in a thyristor 1, it is necessary to insulate a thyristor 1 and a condenser 8 side. Therefore, tho insulator 6 
is formed between condensers 8 the cooling block 2 side at the pipe 4. And since the refrigerant enclosed 
in a pipe 4 also needs to maintain insulation, as a refrigerant, many things of chlorofluocarbon and a 
perphloro carbon system are used like the above-mentioned. 

[0007] Furthermore, the structure which inserts a high temperature conductivity electric insulation object 

between an exoergic body and a heat pipe block is indicated by JP 1-192148 A 

[0008] 

[Problem(s) to be Solved by the Invention] in the above-mentioned conventional technology, in order to 
make good heat transfer to the cooling block 2 from a thyristor 1, a flat surface is made to the field where 
both touch, and both are made into the shape of a stack and pressed down by the force of a degree about 
2-3t Therefore, since there is not only need, but it finished the flat surface of the contact surface for 
improving both contact with high precision and the thyristor 1 interior was suppressed by the 2-3t force, 
the force in which generating of the thermal stress in the interior of a thyristor and the insufficiency of this 
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flat finish were strong against a thyristor owing to acted, and there was a possibility that a thyristor might 
be damaged. Moreover, although the insulator 6 was formed and the insulation of a pipe 4 was maintained, 
when this insulator 6 was formed, while joining a pipe 4 and an insulator 6 and having left the technical 
problem to the reliability of equipment, there was a possibility of becoming cost quantity. Moreover, 
although insulating fluids, such as chlorofluocarbon liquid or perphloro carbon liquid, ar enclosed with the 
refrigerant, the heat transfer property in the heat pipe 3 interior of these fluids is not necessarily high. 
Therefore, there was fault that the condenser 8 which consists of cooling fins etc. became large-sized. 
[0009] The purpose of this invention cools effectively the semiconductor device used for a vehicle etc., 
and is to offer a reliable cooling system. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in the 
semiconductor cooling system of this invention, a thyristor element is mounted in a perpendicular flat 
surface, and the laminating of the heating element block and cooling block which carried the thyristor 
element is carried out to the shape of a stack through an electric insulation membrane layer. And it 
extends in the side in slanting [ of a cooling block / the slight side or slanting / slight ], and the heat pipe 
formed in the cooling block is formed. 

[001 1] Moreover, it inserts in the cooling block which countered and prepared the end side of the pipe 
which enclosed the refrigerant in the heating element unit which carried many heating elements. Prepare a 
cooling fin in the other end side of this pipe, and the aforementioned pipe is bent so that the flow direction 
of the aforementioned refrigerant may change between the insertion section to the aforementioned cooling 
block of this pipe, and the aforementioned cooling-fin section. The aforementioned cooling fin and the 
insertion section to the aforementioned cooling block of the aforementioned pipe are mostly formed in 
parallel. 

[0012] Moreover, two or more thyristor elements are arranged in the front face of the element base 
prepared in the direction of a vertical plane, the cooling block and this element base which form the heat 
sink of heat generated with this thyristor element are concluded in layers through an insulating layer, a 
heat pipe is formed in the aforementioned cooling block, and the condenser section of this heat pipe is 
prepared in the position between just beside from right above the aforementioned cooling block. 
[0013] Moreover, two or more thyristor elements are arranged in the front face of the element base 
prepared in the direction of a vertical plane, the cooling block and this element base which form the heat 
sink of heat generated with this thyristor element are concluded in layers through an insulating layer, a 
heat pipe is formed in the aforementioned cooling block, and after the refrigerant enclosed in this heat pipe 
condenses with the condenser of this heat pipe, this heat pipe is formed so that it may fall with gravity. 
[0014] Furthermore, the semiconductor cooling system formed as mentioned above is carried in a vehicle 
[0015] 

[Function] The ceramics formed between a thyristor element and the element base insulate between the 
element bases with the thyristor element for which a high current flows by the high voltage. And since the 
condenser side of a heat pipe is arranged at the portion which touches the man of a vehicle under floor, it 
becomes possible to prevent risk. For example, the pressure welding of the heat pipe block can be carried 
out to the copper base, without applying the force to a thyristor element by occupying with a bolt etc., if a 
hole is established in a copper base side and the tapped hole is prepared in the heat pipe block side. The 
heat which generated heat with the thyristor element is told to the copper base through a ceramic layer. 
And from the copper base, to a heat pipe block, it falls by the contact thermal resistance of the pressure- 
welding section, and heat transfer is carried out to it. In a heat pipe block, since two or more heat pipes are 
inserted, heat is transmitted from a heat pipe block to the refrigerant side inside a heat pipe. Since 
refrigerant liquid exists in a heat pipe at a heat pipe block side, refrigerant liquid is heated here. If the 
temperature of refrigerant liquid exceeds the boiling point of refrigerant liquid, refrigerant liquid will start 
boil. If refrigerant liquid boils, since it is the latent heat of vaporization, a heat-conducting characteristic 
will improve by leaps and bounds. A refrigerant gas goes up and is condensed by the cooling-fin side. When 
a refrigerant is water, a heat-conducting characteristic improves compared with the case of the 
chlorofluocarbon of the conventional technology, or perphloro carbon. The physical-properties value of this 
reason as which water determines the superiority or inferiority of heat-conductings characteristic, such as 
the latent heat of vaporization and thermal conductivity, is because it is large. If a heat-conducting 
characteristic improves, the temperature gradient by the side of a heat pipe block and a cooling fin will 
become small carrying out heat transfer of the same heating value. If a temperature gradient becomes 
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small, increase of the amount of heat transfer, reduction of element temperature, the miniaturization of a 

condenser, etc. can be performed. 

[0016] 

[Example] One example of this invention is shown in drawing 1 . Through the insulating layer 10 of 
ceramics, the thyristor element 9 uses solder for the copper element base 1 1, and is joined to it. This 
forms a heating element block. Although there may be anything [ no ] in the circumference of the thyristor 
element 9, a mould may be carried out by the resin 12 like drawing 1 , and the surroundings of it may be 
reinforced with plastics 13. On the other hand, the heat pipe 3 is arranged at the element base 11 side. The 
heat pipe 3 connected the end side to the cooling block 2, it has the pipe 4 which attached the cooling fin 
5 in the other end side, and the cooling block 2, and the cooling-fin 5 section constitutes a condenser 8. 
Heat-conduction grease 14 is pinched between the element base 11 and the cooling block 2, and the 
tapped hole is prepared in the element base 1 1. And the bolt insertion mouth is prepared in the position 
corresponding to this tapped hole of the cooling block 2. It makes it possible to prepare the film of heat- 
conduction grease 14 between the contact surfaces of the element base 11 and the cooling block 2 by 
inserting a bolt 15 in a bolt insertion mouth, and binding tight with the tapped hole by the side of the 
element base 11. A tapped hole and a bolt insertion mouth may become the case of drawing 1 , and 
reverse. That is, a tapped hole may be prepared in the cooling block 2 side, a bolt insertion mouth may be 
prepared in the element base 1 1 side, and a bolt may be inserted from the element base 1 1 side. 
[0017] Two or more pipe insertion mouths which insert a pipe 4 are prepared in the cooling block 2. 
Although it is decided with the calorific value etc. that the number of pipe insertion mouths will be 
arrangement of the thyristor element 9, it is necessary to establish the position which inserts a bolt 15 in 
the position which avoids the thyristor element 9, when inserting in the position which avoids a pipe 
insertion mouth when inserting from the cooling block 2 side from the element base 1 1 side again, and to 
choose arrangement of a pipe insertion mouth in consideration of these points. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram of one example of this invention. 
[Drawing 2] It is the perspective diagram of the conventional technology. 
[Drawing 3] It is the side elevation of one example of this invention. 

[Drayying 4] They are some side elevations of the heat pipe of one example of this invention. 
[Drawing 5] It is the side elevation of one example of this invention. 
[Drawing 6] It is the side elevation of one example of this invention. 
[Drawing 7] It is the side elevation of one example of this invention. 

[Drawing 8] It is the perspective diagram showing the contact surface structure of one example of this 
invention. 

[Drawing 9] It is the perspective diagram showing the contact surface structure of one example of this 
invention. 

[Drawing 10] It is the side elevation of the vehicle which carried one example of this invention. 
[Drawing 11] It is the transverse-plane cross section of the vehicle which carried one example of this 
invention. 

[Drawing 12] It is the transverse-plane cross section of the vehicle which carried one example of this 
invention. 

[Description of Notations] 

1 [ — A heat pipe, 4 / — A pipe, 5 / — A cooling fin, 8 / — A condenser, 9 / — A thyristor element 10 / 
— An insulating layer, 11 / — The element base, 14 / — Heat-conduction grease, 19 / — 23 A detailed 
slot, 24 / — 25 The contact surface, 26 / — A detailed slot, 27 / — A vehicle, 38 / — Controller. ] — A 
thyristor, 2 — A cooling block, 3 



[Translation done.] 
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h£#ALTfcJ:l,> fl 

[0 0 1 7].»a^q-> ^2tCtt^-f ^4*j*ATS^' 
-r^»AP^llHKfflK^6tiri»4. 'W:/»AP©» 
tt. ^VX£XT9<Dgeg£ 4 *©^fift£tCJ:-3 
TftMJi. 7j<;uh 1 5^#AT^tel!fii, »»7d» 
* 2 Wfr 6J»A"r**»£MW ^#AP*jB^-Sfi« 

ap©k»*. cti6©j**#*Lra^*g*^*5. 

^Y^JfAPCC«t- h'<473*tttiM-«/<<f 74*s 
W6titt^ 0 'W74©rtBffitett£»©8n 6# 

wash, 7*4 ftstcKftws a t Lxmwax 
snrc^. ^v^4ttit«Ko»^«>*-5*j, hi© 

J: 9 «&*-f 7»AP©±#ffl{cft/9fc* 1 6 a 
'W?4£ff9fttfTESGTfc£K £©J:5Cc<r£ 

9 ^6^41-5^4: b - h /t-f y'3 <D®ffi%8 Vh* 
# > ft» ncc»S» S 8 ©Affile * 7 £ R&& 1/ 

r»JW4*ffit««uri>*. i^';x*x 
xi iffiMEfe*. CCT. -o^-xi l cc*t 

i/c. ^^ i ;x^ J F-9*^fliiies5tir^r, 

<-xi U»nB#©iBflt»«*«i*rHfcrsJ:^<cf¥ 
ffl-f£ 0 XT^-xi l^wru 7 ^2Nl m£ 
$y/-x i 4*iiorej»3hrns. XT-<-x i 
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■c, c<omv\mmmvi^^t^ saw*** 

*AS*m»4AW 74^im y^**-f-cia»Ltei»' 

io b-hyw^^v^^jji, *©fluc#. 
^^4rt©^jsi5a<D<ffljjasj:ofejs<&a£. mw 

oafaawsu c©$j»*/xtt, /w^4rt*e«» 

>^ 74 ft ©#&#*«, >W74©fflrc«»jl3tt 
r; MHMfc-rs. WkSnfc»MH([|»lof/.<-/^4rt 
20 4^^p >^2WK^ 0 c©cfc5icLTi^ »;x* 

[0019] COi^CCWiai/fc^lEjaSWCcfeliTtt. 

&&XT£ft£|J:/n 9 ^i^fc^mw^li^l^^r 

fc-M-/^fcfcl>r, Jft*P^a9^«£JBIS£©ra 
30 jMX4nRflKcHf^?»s. ^ 9m»*-vh±»» 

^©«tts©»a*s, v r L/©a«*fss©*-cnH!8 
fcfts. a.«B*i*©»att7r>*K»)W'tr^a:c>© 
•c, »*P*Sia©ffl«tt^±rs«3&»f5rft< t 

*©fi«*Hn5»*3&i*-5. 
40 [0020J AIMMsif ^ »; x ^XT© 

[0 02 1 ] IS3R:«««©f6©l!ttff«^r. Cti^ 

©xtkMra b - h />w^3 *«hb Ate ft 

8Hcff»ata«BK3»nqiB£«cS. B3fct*2&©tt& 
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)l 5 /<-/ 7'£)*i£Ct « % -<> & ZxMfZ c 1 1> r 

s»b8m©/^:/4<ds#£* % yv>im& 
5t\ ^V^4*««iSflccifttf6hrc^t^ % tea 

an i 8©aj#r&£„ c©a 1 8 t>$3i&!r««xti> 
©««B8«n*a-*-3. c©«tt*«t»rir»fc 

- b'WfO/i'fftfim'f &ftT»JK3*iTl>«fca&, 
©*rwjSBfc&5. 3 etc, &i^n:r*4£8ecE» 

[0 02 3 ]gJ4iC, *H^C03 6W:ffi<D|ySPll<0t- 

#B6*iS. *fc. 8J»©jta<. #X<Dft«£5aa>eiS 
(to»«5a(caW»8«©A<^4rt'C«SCffcU. ft 
»7n * * 2 B©/< -f 7*4 5 a ffimi. 

*CX\ 'Hy'AiDftmSOm&mi 9*v<-f:/4©*l 
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BIBIMl 9rt©i«f$co^5a«?fta)7 r n^^2fJ 

^iiftasti*. ^w^4^ir^ffii{c5ptf-eKfli*c* 

-f*4#fttf6hTl>*i»£Ktt. BStFKS«-r«7 
©RBtffflfc&ti*. *©fca& % 1 
9#, ^SI®^W7 4 4F*9©^ai7'a^^2iiiJ^^3 

10 rt<c»A1-*feWc**3W. ftBSaibrtt, 

mmmrn, tm* mw3K£#mx\,>z<Dx, 

fctt*«E(D**«#«ha^ b-M^30«ffi 
a8«Ktt^±<om«^6K«E*9WLfc<ft^. 

*c *AnroieiM i 0 i ur-fe^ 5 7 *Ji£!& 

44&»:Ta 9 £2rtfcftAUTl>*©T, /{4 74 ft 
®ttmx&2>fctfittL]Lm-,x&®btc£LXi>> >u 
74 ifttH-fu ? 9 2 (cj: ot>aWw>5fcft, 
^4©KH«:J:SK«t»j|:-c**. ^^6^7^c(^)^^A 

e^^ttj^ii-r, ^-r^4 3W&a^q-y^2{cat>nr 

^&C»«P»*r**»ALrU*^4*3ftJ»o/ci# 
«c % ^-/^4©«ai*lB< Cife*0f#S. L^L. * 
30 ©»A«*a«0*cR5e«Ci«cJ:0, /W^4rtO* 
<0iS3*, »»^d9^2«c*PAUfc^V^OK3art 

ir»*fc», t-h^^^w^Ats^tti^cccrsc 

3 6 b - h A -f ^SfflfiJT 5 ^ A ^(OrtSffiCcftlB 

fi'i^0^T< ft«tt««s«4. 
[0 0 2 5] B5tt. *lfeW<Dffe(D||J6^r, B3»tf 

50 m4xmnhtcwmt\t^A^4^^^uix^h 
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[0 02 6 ] H6CC*«W©3 66CftOSI)»«**-r. 
[0027] H7CC*^©fl6©||ffiW^^r. C(D» 

mamxto*) % ftts&v ? * 2 ©n#©HK: t u*y »; 
h'W?3r»2te©iM y^**^9*»arrsci 

P«CtM yx***9#l»83tra,»£© 

Lr^fci*. -ecr, 7 7 >20S^7>^h2 1 

[ 0 0 2 8 ] H 8 a^H 9 Ct#2fci#© 3 6 £ffi©|Sft0a 

! ;-^<hOgg4p2 3, 2 4©$®&^L-tl>3„ tft 
6©J£i*ffi2 3> 2 4Ca* v »N?§2 5 k 2 6£&TtK 
fcRim>4. Sfltffi2 3*^^ttftMDH2 4tC(»e^ 
*»J-X1 4*»Wl/TW*Offi*«»3l* % #jbh I 

ccr, UfcEaSyy-* 1 4©SMM 
*>. M&ffyy-^i 4CDB**/hs<tr*4c». t© 

2 3. 2 4<D-gB<Cfi&/N?|2 5, 2 6 «WC. JSofc 

'Nf2 5 % 2 6©gP5T^fc^^ , ;-^^il<^»3. e 
»tt»C*5L&l,»©T\ 2(Cffi«2 5 . 2 6#£« 

W#©*4a M * vmvli 2 5. 2 6 © 5 ffiS©«!(|£ 
»/N»2 5 % 2 6tt-C*S/cW*tf6«Cg|. 
ft4M25, 2 6±fcA£<fc5tc-r£©#j;(,>. H*«. 
H8 k HQiOJr^iclH^fcRwaiaMi*!^:*^. 4) 
5*/* $Mfii2 3§l©*, Jfctt. ffi*lM2 4M©* 
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Ki»/b»2 5 t *fctt2 6tRW*flttT?*J:l>. 

[ o o 2 9 ] t ©j: ^ (cttttbfct^Mra*. 

■coa©r % c©8p^©gjtHsais©fi«*05c:i^ 
^*BCc&fj«»tt(ft©|fiI±«:BI*Ci3&Jr#*. Sfc* 

-*©ffi(ca/b»%RWSC<!:(Cj:0 % JKHSftt ^ 'J - 

x©J¥#*SfE<r£, HI©^ttM^*H«c&# 
"CSS. 

10 [ 0 0 3 0 ] H i o K*«w©-sas«*«aL/cK« 

2 7^ HllCctt, HI 0©A-AfcH»ifln£* 
*T. **2 8ttfi*2 9fc<fc»)3E^6shT(r^. £$2 
9tt 4 "&$^3 0i v C©#S#3OtC0Rg;fiEfcRfcf 
fcS«|3 2 <b, $#3 2*C@lS:3ftfciji$&3 1 £ v «M 

3 2 CC*- * 3 4 r*teLttfc&*fijl**+ 3 3 <b . 

3 4<h&{S*.Tl>& 0 <£bT, • J &-*3 4©IIK 
*+3 3*»6*|t3 lfcfebO, m^3 1©|p|g 
CCj:0*ii2 7»U-^3 5±%»«ir*. *-2 3 4 
©HK*KI8W A>jf^73 6fC«tOS« 

20 3 7^6K0Ansn, M«3 8fCJ:0^-^»^ 

weans** (Hi oao^i i«c*j^t», m^is 
**»Ln>a) . *-^«aaa©ii*ffffc3ii-5 

*2 7©ii*3fts*fb-r*. 

[oo3i] sij»3 8tt. ww&mws 9^oci^y >; ' 

. WSDWSJRfefcfllJSCca o r *j 9 , ¥ft 2 8 jgajccm 
»I2 7Effi^feSrft^ft«:2fflRf3«^e)tir^5 
«^^t^ H 1 2tt»«2 7*«f»,^cti^©aSI2 7 
30 ©KffiBT**. *«2 7sW6ec«< H 1 2©»J 
©h - h 7 3 ©^ ^ 74 ft ©«*©»» 5 a *«»ip 
7D.>^2#J(c^0^T<^c^ o C©<fc5«c«(B2 7*s 

: J L ©»#*awttfcff«. 

[0 03 2] c ©J: 5 tc^LM^Siw^c^r tt. 
a«©KT«ct^A«cjfta»B*Ki)«ttrt»-5© 

B^MOWM, Gl»tttg©lfi3±^H^C<!: 
*S"C#a„ fii±©^1*ti©*»wcc*j^rfc, -SSB©^ 
^tt^©ffij±^H^>C<b(cJ:0, WiWS««©aa% 

*TiOt©isa*H-5ci^r*&. 

[0033] 

»©^^-^»*WiW. 
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[0 03 4] 
thh. 
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[Ill] **?«o?-3^W*^«l/fc»W©iEE»{ffi 

io-«mi. 14 

•■•*£»$",>-*. 18-»|0t. 2 3. 2 4HBM 
I- 25. 2 6-Sifflm. 2 7 -m 3 8 -MM. 
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